Sexual and reproductive health remains one of the greatest challenges in developing countries. In Uganda, adolescents are the most vulnerable group as far as HIV epidemic is concerned. Mass media awareness campaigns play a key role in promoting sexual and reproductive health among adolescents. Using Uganda's 2016 Demographic Health Survey, we examine the causal effect of mass media exposure on the probability of adolescents getting an HIV test and their HIV-related knowledge. Our results suggest that the exposure to mass media increases both adolescents' likelihood to get tested for HIV and their HIV-related knowledge score. In fact, we find that reading newspapers once a week increases the likelihood of an adolescent to test for HIV by 6.29 percentage points. Listening to radio once a week increases the probability to test for HIV by 4.57 percentage points. This effect increases to 6.56 percentage points when the adolescent listens to the radio more than once a week. Watching TV more than once a week increases adolescents' probability to get tested for HIV by 8.57 percentage points. For HIV-related knowledge, we find that compared to adolescents who do not read newspapers at all, adolescents who read newspapers less than once a week and those who read newspapers at least once a week have a higher score of HIV-related knowledge of 9.12% and 9.64% respectively. Compared to adolescents who do not listen to radio at all, adolescents who listen to radio less than once a week have a higher (5.88%) score of HIV related knowledge. Moreover, listening to radio at least once a week increases the score of HIV-related knowledge by 5.52%. Hence, mass media awareness campaigns are important policies to promote HIV testing and HIV-related knowledge among adolescents in Uganda.
Introduction
HIV epidemic and related diseases remain the leading causes of preventable mortality among adolescents in sub-Saharan Africa (USAIDS, 2017) . Uganda is one of the most affected countries in the world with more than 1.4 million people living with HIV and 28,000 deaths of AIDS-related illnesses in 2016 (USAIDS (2017 . Despite increasing efforts to scale up treatment initiatives and to reach 100 percent of HIV testing, the rate HIV testing is still very low in Uganda (Kadede et al., 2016) . Recent studies by Idele et al. (2014) and Staveteig et al. (2013) using national survey data across sub-Saharan Africa estimate that more than three quarters of adolescents have never been tested for HIV. In a study in Uganda and Kenya, Kadede et al. (2016) finds that 91%, 74%, and 45% respectively in early (10-14 years old), mid (15-17) and late (18-24) adolescents have never been tested for HIV in Uganda. This causes a serious risk for HIV epidemic spreading among adolescents since knowledge is an important prevention factor for any disease (Kaale and Muhanga, 2017) . In addition, the report of USAIDS (2017) reveals a very poor sexual health literacy and knowledge about sexually transmitted infections including HIV among adolescents in Uganda. Kaale and Muhanga (2017) finds that almost a quarter of teenagers still lack basic knowledge on HIV transmissions in Tanzania. To address this public health issue, mass communication plays a key role (Vidanapathirana et al., 2005) . In fact, mass media is an important channel to increase an individual's knowledge about sexual health, improve the knowledge of facilities related to HIV prevention and highlight the benefits of HIV testing (Onsomu et al., 2013; Sano et al., 2016) . Sano et al. (2016) finds that mass media increases the knowledge of HIV and facilities related to HIV testing and creates a demand for HIV testing. These results are supported by evidence in the literature which reveals that exposure to mass media such as television, radio, and print media affects individuals' risky sexual behaviours (Bertrand & Anhang, 2006; McCombie et al., 2002) . To this extent, Uganda, like other sub-Saharan Africa has implemented sensitization policies using mass media to inform and encourage adolescents about sexual health risks (Oronje et al. 2011) . Campaigns utilize newspapers, radio and television to reach people in order to increase HIV knowledge, to improve sexual risk perception, to change sexual behaviour, and reduce the effect of stigmatizing attitudes towards HIV testing among adolescents.
Yet, the empirical linkage between mass media and HIV testing remains unclear. Indeed, some previous studies argue that the mass media by addressing general messages or exposing substantial amounts of sexual content can cause harmful influences on adolescents and even promote risky sexual behaviour among adolescents (Brown, 2002; Brown et al., 2006; Brown, et al., 2001; Collins et al., 2004) . In contrast, another set of papers find that mass media intervention such as awareness campaigns, because of their reach and effectiveness, can be used as efficient channels to promote sexual health among adolescents (Courbet, 2003; Danmadji et al., 2013; Flay et al., 1980) . Using Uganda's 2016 Demographic Health Survey, this paper examines the effect of mass media on HIV testing among adolescents. We focus on three mass communication channels: print mass media (newspaper), audio mass media (radio) and audiovisual media (television) . We analyze the effects of each mass media on HIV testing and HIV-related knowledge. We build a score of HIV-related knowledge representing the number of right answers an adolescent gave to the three questions: (i) Can someone get HIV from mosquito bites? (yes or no), (ii) Can someone get HIV by sharing food with a person who has AIDS? (yes or no); (iii) A healthy-looking person can have HIV? (yes or no).
The findings suggest that the exposure to mass media increases both adolescents' likelihood to test for HIV and their HIV-related knowledge score. The estimates of the effect of mass media on HIV testing suggest that reading newspapers once a week increases the likelihood of an adolescent to test for HIV by 6.29 percentage points. Listening to radio once a week increases the probability to test for HIV by 4.57 percentage points. This effect rises to 6.56 percentage points when the adolescents listen to radio more than once a week. Watching TV more than once a week increases adolescents' probability to test for HIV by 8.57 percentage points. The estimates of the effect of mass media on HIV-related knowledge suggests that, compared to adolescents who do not read newspapers at all, adolescents who do read newspapers less than once a week and those who read newspapers at least once a week have a higher score of HIV-related knowledge of 9.12% and 9.64% respectively. Compared to adolescents who do not listen to radio at all, adolescents who listen to radio less than once a week have a higher (5.88%) score of HIV knowledge. Moreover, listening to radio at least once a week increases the score of HIV-related knowledge by 5.52%. Overall, our results suggest that the exposure to newspapers and radio increases adolescents' knowledge about HIV transmission. Our results are consistent with findings in the literature which suggest that mass media because of their reach and effectiveness can be used as channels for increasing adolescents' knowledge about HIV and HIV testing behaviour (Courbet, 2003; Danmadji et al., 2013) .
The rest of this paper is structured as follows. Section 2 presents the data and methods; Section 3 presents the descriptive statistics. The results are presented in Section 4. Section 5 discusses the results and concludes the paper.
Data and Method
This section describes the data we use to analyze the effect of an adolescent's exposure to mass media on her/his HIV testing and HIV-related knowledge. It also outlines our empirical method.
Data
We use data from Uganda 2016's Demographic and Health Survey to examine the effect of adolescents' exposure to mass media on HIV testing and HIV-related knowledge. This database contains information about participants' age, gender, level of education, the frequency of exposure to mass Media such as newspapers, radio, and television, their HIV testing status and their knowledge of HIV. Our analysis focuses on two dependent variables: HIV testing, HIV-related knowledge. For HIV testing variable denotes Testing, the respondents were asked whether they have ever been tested for HIV (yes or no). We define the HIV testing variable as a dummy equal 1 if an adolescent self-reported that has ever been tested for HIV and 0 otherwise. For HIV related knowledge, we built a score of knowledge based on the respondent answer to the three following questions: (1) Can someone get HIV from mosquito bites? (yes or no), (2) Can someone get HIV by sharing food with a person who has AIDS? (yes or no); (3) A healthy-looking person can have HIV? (yes or no). The right answer to the first two questions is "No" and the right answer to the last question is "Yes". We define HIV related knowledge as a discrete score equals the number of right answers the respondent gives. So, the score takes values in S=0, 1, 2 or 3. Our explanatory interest is the exposure to mass media which were captured by three variables. The first one is the frequency of reading print media (newspapers) denoted Newspaper. The second variable is the frequency of listening to radio (denoted Radio) and the last variable is the frequency of watching television (denoted TV). These variables are categorical which take three values: 0 if the participant does not use this media at all, 1 if the frequency of using this media is "less than once a week" and 2 if the frequency of using the media is "at least once a week". We restricted our data to individuals aged between 15 and 19 years old in order to focus on adolescents. The main sample contains 5546 adolescents.
Method
We use multivariate regressions to estimate the effect of mass media (newspaper, radio and TV) exposure on adolescents' sexual health in Uganda focusing on HIV testing and HIV-related knowledge.
Mass Media and HIV Testing
Since Testing i the status of an adolescent i regarding HIV testing is a binary variable, we use a probit regression to estimate the effect of mass media on the probability to test for HIV. Our model is given by the following equation:
where is the latent variable which sign determines the HIV testing status and ε is a zero-mean error term. We include two dummies for each mass media considering the outcome "Not exposed at all" as the base outcome of our regression.
includes the adolescent i's other characteristics such as his/her age, his/her gender, his/her education, his/her household's wealth index and a dummy for residence in his/her place of residence (urban area). The probability of 1 can then be written as follows:
where Ф . is the normal distribution. This probability and the parameters of the model are estimated using a maximum likelihood. To deal with the potential clustering of observations at the neighbourhood level, we estimate the model using heteroskedasticity robust standard errors. For our interpretation, we estimate the marginal effect of each mass media on the probability to test for HIV.
Mass Media and HIV-Related Knowledge
In this section, we estimate the effect of an adolescent exposure to mass media on the HIV-related knowledge score. The score for HIV-related knowledge is the number of good answers by an adolescent i (taking values in 0, 1, 2, 3 ). This score is a discrete variable and then, we use a Poisson regression which is appropriate for count data analysis. The conditional average of the Poisson model denotes λ is written as follows: λ The likelihood function to be estimate is the following:
For our interpretation, we also estimate the marginal effects in order to evaluate the causal effect of adolescents' exposure to each mass media on the HIV-related knowledge score.
Descriptive Statistics
The summary of descriptive statistics is presented in Table ( 1). We observe that almost a half (45.9%) of adolescents have never been tested for HIV in Uganda. This causes a serious risk for HIV epidemic to spread among adolescents. Looking at the score related to HIV knowledge, we observe that less than a half (48.4%) of adolescents find the right answer to all these three questions. In addition, 34.8% of them give one wrong answer, 14.85% give two wrong answers and 2.35% did not get any right answer to all of the three questions. These statistics suggest that Ugandan adolescents also face an important problem of misconception and lack of knowledge on HIV. As far as exposure to mass media is concerned, the statistics suggest that radio is the most popular media channel among adolescents in Uganda. In fact, more than 55.5% listen to radio at least once a week while only 9.81% read newspapers at least once a week and 20.5% of adolescents have access to television at least once a week. Newspapers are less used than the other types of mass media with almost a third (74.7%) of adolescents who do not read newspapers at all. Finally, we observed that around 67% of adolescents in our sample have a primary education while 30.6% have a secondary or higher education and females represent 77.1% of our sample. 
Results
First, we analyze the effect of mass media on HIV testing and then, we estimate the effect of mass media on HIV-related knowledge. Table ( 2) presents the results of our estimations on the impact of newspapers, radio and TV on HIV testing. The coefficients and the marginal effects (dy/dx) are presented for each model estimated.
The Effect of Mass Media on HIV Testing
In Model (1), we include only the variables of mass media as a determinant of HIV testing. The results suggest that the exposure to mass media increase adolescents' probability to test for HIV. In fact, compared to adolescents who do not read newspapers at all, the estimated marginal effects (dy/dx) indicate that adolescents who are exposed to newspapers once a week and more than once a week have respectively 9.22 and 6.1 percentage points more probability to test for HIV. Like newspapers, the effect of exposure to radio on HIV testing is also positive and significant. The results suggest that adolescents who are exposed to radio once a week and more than once a week have respectively 4.61 and 8.25 percentage points more probability to test for HIV than those who do not listen to radio at all. Finally, we find that adolescents who are exposed to TV more than once a week have 9.92 percentage points more probability to test for HIV than those who do not watch TV at all.
In Model (2), we control for adolescents' individual characteristics such as age, gender and education. The results suggest that being exposed to newspapers once a week continue to have a positive effect (5.98 percentage points) on the probability to test for HIV. This effect is smaller than the effect obtained in Model (1) but is statistically significant. In addition, being exposed to radio less than once a week or at least once a week also has a positive and significant effect as well as being exposed to TV more than once a week. Moreover, education, age and being a female appears to increase the likelihood of adolescents to test for HIV. This result is consistent with Lompo, Bago and Souratié (2018) who find that education promote sexual healthy behavior among adolescents.
Finally, in Model (3), we control for family level characteristics such as the wealth index and the area of residence.
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Global Journal of Health Science Vol. 10, No. 9; The results suggest that reading newspapers once a week increases the likelihood of an adolescent to test for HIV by 6.29 percentage points. Listening to radio once a week increases the probability to test for HIV by 4.57 percentage points. This effect increases to 6.56 percentage points when the adolescents listen to radio more than once a week. Watching TV more than once a week increases adolescents' probability to test for HIV by 8.57 percentage points.
Overall, these results suggest that the exposure to mass media have a positive effect on the likelihood of an adolescent to test for his/her HIV status. Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1. Table ( 3) presents the results of the estimations on the impact of newspapers, radio and TV on HIV-related knowledge. As stated in the previous section, we present the coefficients and the marginal effects (dy/dx) for each model estimated.
Effect of Mass Media on HIV-Related Knowledge
Model (i) includes only the frequency of exposure to newspapers, radio and TV as determinants of adolescent score of HIV-related knowledge. We find that the exposure to mass media increases adolescents' score of HIV-related knowledge. In fact, compared to adolescents who are not exposed to newspapers at all, reading newspapers less than once a week increases the score of HIV-related knowledge by 19.3 percent. The effect increases to 21.8 percent when the frequency of reading newspapers is up to at least once a week. Moreover, listening to radio less than once a week increases the score related to HIV knowledge by 7.5 percent. While the effect is 8.3 percent for adolescents who listen to radio at least one a week, watching television at least once a week increases adolescents' score of HIV-related knowledge by 12.8 percent.
Model (ii) controls for adolescents' individual characteristics such as age, gender and education level. We find that the exposure to newspapers and radio still have a positive effect on HIV-related knowledge. The effect of reading newspaper less than once a week is reduced to 9.7 percent but is still significant. In fact, the effect is 10.1 percent for adolescents who are exposed to newspapers at least once a week. Moreover, being exposed to radio less once a week increases the HIV-related knowledge score by 6.3 percent and by 5.85 percent if the exposure is at least once a week. We also find that the effect of television on HIV knowledge is not statistically significant anymore.
In Model (iii), we control for family level characteristics such as wealth index and area of residence. The results suggest that, compared to adolescents who do not read newspapers at all, adolescents who read newspapers less than once a week and those who read newspapers at least once a week have a higher score of HIV-related knowledge of 9.12% and 9.64% respectively. Compared to adolescents who do not listen to radio at all, adolescents who do listen to radio less than once a week have a higher (5.88%) score of HIV knowledge. Additionally, listening to radio at least once a week increases the score of HIV-related knowledge by 5.52%. Overall our results suggest that the exposure to newspapers and radio increases adolescents' knowledge about HIV transmission. Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1
Discussion and Conclusion
This paper examines the relationship between exposure to mass media such as newspapers, radio and TV and adolescents' sexual and reproductive health in Uganda. We analyze the effect of mass media on HIV testing and HIV-related knowledge. We build a score for HIV-related knowledge representing the number of good answers the adolescent gives to the three questions: (1) Can someone get HIV from mosquito bites? (yes or no), (2) Can someone get HIV by sharing food with a person who has AIDS? (yes or no); (3) A healthy-looking person can have HIV? (yes or no).
Overall, our results suggest that the exposure to mass media increases both adolescents' likelihood to test for HIV and their score of HIV knowledge. The estimates of the effect of mass media on HIV testing suggest that reading newspapers once a week increases the likelihood of an adolescent to test for HIV by 6.29 percentage points. Listening to radio once a week increases the probability to test for HIV by 4.57 percentage points. This effect increases to 6.56 percentage points when the adolescents listen to radio more than once a week. Watching TV more than once a week increases adolescents' probability to test for HIV by 8.57 percentage points. The estimates of the effect of mass media on HIV-related knowledge suggests that, compared to adolescents who do not read newspapers at all, adolescents who read newspapers less than once a week and those who read newspapers at least once a week have a higher score of HIV-related knowledge of 9.12% and 9.64% respectively. Compared to adolescents who do not listen to radio at all, adolescents who listen to radio less than once a week have a higher (5.88%) score of HIV knowledge. Moreover, listening to radio at least once a week increases the score of HIV-related knowledge by 5.52%. Overall our results suggest that the exposure to newspapers and radio increases adolescents' knowledge about HIV transmission.
Our results are consistent with the literature which suggests that mass media is important in increasing knowledge about HIV among adolescents (Courbet, 2003; Danmadji et al., 2013) . Mass media helps improve sexual health in different ways. Courbet (2003) shows that mass media increases sexual health knowledge through the repetition of the message and warning about high risk sexual behaviours. They also influence HIV testing by acting on the perception of risk and motivating the individual to protect themselves. The reduction of stigma by mass media was also reported to have a positive effect on the probability of being tested for HIV (Danmadji et al., 2013) . Other studies have also found that listening to radio improve people's sexual health knowledge (Barrere, 1998; Danmadji et al., 2013; Savariaud, 2004) . According to our results, mass communication channels such as newspapers, radio and TV are important tools to promote healthy sexual behaviour among adolescents in Uganda.
However, these results raise an interesting question which is not addressed in this paper: what is the influence of new growing social media on adolescents' sexual health behaviour and knowledge in developing countries? An interesting direction for future research will be to analyze the effect new media (internet) and social media on adolescents' sexual and reproductive health in developing countries.
